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BACKGROUND OF THE INVENTION 



100011 SopenomflvM over telhiiled States am^ 
envimnaieiitalissiietoBvialdes^ CunestFAA 
scgDletiQDs prahibft dvO 

exoepiioiisflpproiwdlydieAdmiiiista Many otl« countries have amikr 
lestnctiona. 

\9W2 i Pkevious leseacdi has Aown Oat hisldy impulsive nature of die "H-wmT 
so&te4)oo]n sigpatmes of aU existing supeocmic aiiGiaft is the fi^^ 
leqwnseandieealatDiylnDDlationsoasup CoocUisionsofNASAteseaidi 
futtier indfcate the excq^tional diflfcoiay of 

8jg|iattt»ofsafficienBytowainpliiniteforgenc^ Ifawever.flie 
leseaidi abo finad that a "Viaped" aiffstuie was 
acUewdito ampHtiide wave eoiiM meet ConanllBe on 
Natiinial Research Council (CHABA) ginddiiie fo aoc^ 
pubHc» dqtending <m fiequcncy of eaqiosuie. 

10003) A sonic iKKmioGcuiB due to isessure waves dttt occur when an aiicreftflioves 
alsupenoBsc speeds. Durigg subsonic flig^ air diqdacedly a psssii^ plane flows 
anmnd die plane in die mannffwattf flows around an ob^ However, for a 

plane flying at supersonic speeds, dK air cam»t easily flow aio^ 
tn8lesdcompiessed,8enenrtiivapfes8Drepol8efliroi^diealnu^^ Itepiessnre 
pulse intensity decreases as a consfigiiwire of movemgnt from Aemplana, mnA rfnw^ 

shape into an N-8hiq)ed wave widiin which pressuxe raises sharply, gr^^ 
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An lapidly tennis tDaiidiiemaiiiioap^^ Awanofc ompi B ase dairftat 

iDOves at atiplai» speed spreads £tosn the WB^ 

felt as a conic boom. Thei^>idcliai^in|iie8siaeatteb^giiin^ 

wave |m)di2ce die sigimtDxedoiibte bang of the 8cn^ 

10004] Rcaeaidi baa iKccody shorn dial boom intensily can be 

aiictaftdu^ size, and wci^ For exan^e,anaUaiipl8nescieate a smalls ampUtndo 

boomHtac ID a kwcwiount of air^splacemcnf ■ Similaily.a Ji^ilvaiiciafkrprodiie^ 

anuller boom aiiKo an anplane IMS on a cdiimn of coo^^ 

giBDemtaaloimpiessiiieoohmm. Anatfcnftthattaloiiginpfqnitiontow^ 

flfneads die N^wam acmss a stealer diatanoe. 

Fudiomoie, wings diataieqiread along d» body aid ttc^cm^ 

a conventional aiiciafi piodiioea a presBuie fndse ^ 

smsdlef some boom* 

lOOOS] Shqnqgofaaonieboamii^telDatechntqtteofallBiingsoim 
distmbancc such dat a non-N-wave single is inqiosed on d» ground. Sh^ii^ sonic 
boom can reduce [(Huiness by 15-20 dB or hi^[» with no added eneigybeycmdd^ 
sustamffij^ ShapngtD muumiae lopdneaagbascdon&irightii^g aidug ch^ 
aiiciaft pressure distuibancea duiiqg prapagatioa to dio gioun^ 

[0006] Sb^ied sonic bomns are onfyachwveddelibeiately. Noodstingairenft 
creates a difl^ sonic boom dial parasts to niore dian a fraction of dm di^^ 
ground wliite flying at an efBcient cniise altitude sinco Aon-fihaped pressno distributions 
quickly coaiesoeiniD die fimdamcntalN-waveshiye, IheN-wavefmngBneiatestfae 
laigestpossiUediodcmagpiihidefiomapafti^^ ThoN-watveshqie 
results because tfwfiOTtofasopeisootcairoraft generates an iittrease in an^ 
while die rear genemtes a decrease in pressure. Variation in propagaticRi qieed stretch^ 
OedistnAancedunagprepBgBtiontolhesRwnd. Shaped boom tachnuioea^niieally 
attempt to prevent coalesciiv of die pressure distuihanoe addmg a taige CQO^^ 
at die asreiaft nose and an ejqiansion ai die tail widi pressure in between coi^^ 
between the compression and expaasloit The shaped boom stretches tte ends of the 
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ffigptrtufg fitftcf ftm Ac ifrtetween presufCfl^ cnsliQg ft noii*N'*wBVB sonic boon it As 
gnmod. 

{0007) BoomteductkminAesaatpeisoiiikasim 
AebudnessofasonicbooiiL Audihtefieqiieiieiesmattmicbocmiocciff 
presoue changes^ or diodu^ at the beginntng mi cod of tte typical N-wsvefinm. More 
^luct hwa dociaasadi ptcaBurc aii^^itii^lca aod loucasad pvbssidb dm^^a t^Da 

|MNW| AHIioiib)!! sopic boom loductioii ia an aniortaot dasign OTtericm fcra 
siyeisopfcaiiciaftyOfliercoiisideralhpsai^ For example, a 

useMaimaftwHlliave an appiDpriate capacity for totdmgpaaengeis and/or qigp and 
bearaitaUeconfigoiationforsafrQpaiatiocL Some design aapectainclodemli^giatioiirf 
laudiog^CBf and auikaflBC* 

10009} What is denied ia a siipciaoni caiicCTftwiBi taa and coBteolstri^^ 
efficdvefy control die aircraft in snbsmiey ttansonfc, and snpetsoaie ffi2|it« and coaUe 
sonic boom reduction or nunimization. 

{0010} Eh accordance with some embodiments ofdie disclosed aeronautical ^yst^ 

supeisQttie auenft comprises a wi^g having iqsper and lower surfiuses and exteiKling ficom 

a iesding e4B» Id a tniliiv edge aid at least tm eugme rimllas 

sutCkc of file wing on die trailing edge. Hie supersonic aiiciaft finflicr comprises an 

inveited V^a3 coupled to the wing conviisiiv a cenlri 

innwilipd stainiizBrB Goqded to sides of die oenls^ 

wing and sufyortiug at least two oigiMnaccDes, and at leart two rudtevat^ 
reflectively phulally coupled to at least two inverted s^ The supersonic aircnA 

also conqprises a contTDlkr onipted to at least two rudcfe^ 
die aiioaft km^tudinal lift distribution Ouoaghoot a fli^ envelope to maintain a 
reduced some boom and r edu c ed drag trim oonditmL 



[00111 AccoidiiigtD Oilier cmlK)diment% a siqwso^ 
bving ii|iper aod lower 8utfi»» and extendi^ 
tailiiig e4gi6^ and as inveited V^taQ 001^ 
stdiilizer with kaditv and tmOiqg edgea. and at !^ 

sides of Aeoentrd veitical stabilizer and e<Mq>Ied to Theaiicraftfbrtha' 
com pris es a nidder |>ivolaIfy mounted m ttie ttailiiig ^dgp of fte central vertical stdriUser. 
Tlie rodder has a siiflicicntaiea and redder contcolri 

acodemtioii to-achieve at leasi 8 degrees of yaw ai^e change widimftnr seconds fiir 
deciab and a rodfer actuator rata less dian go fegrees/second, 

|0012] la acconisncc with oflier einbodinient^ a supdsomc aucndt cornpriscs a 
fhsdageejdendingfbrwanl and aft about a longitudinal axis. The fiiadage has upper and 
lower 8ur&ce& The tower surface has a geneial axial CMvataie about the longitudinal 
axis and a local aft flattening* The aft flattening oflhefusebge adds btdtalstifibniqg to 
titt aifciaft stnictuie The aiicraft fiiither conqnises a wiiQ coi^^ 
ami extending ond)oaid, and having a finwardleadiiv edge to an aft tniliii^ The 

central vertical slrfnliaer, at least two inverted slahiB^ 

vertical strinUaer and to die wiogontboanl of tefiisdage. FurtfaeMaofe»theairaaft 

Goinprisea a sinke coupled to and exiandfaig finm d» central vertieal 

die fuselage interior and coupling to the lower fuselage sur&oe at die position of local aft 

flattcnn^ ^- 

10013] Accoidiiig to further additional enibodiments» a sqKisonic aircraft 
a wing havtog Qppa and lower surfaces and cxtoodiiQ fioni a leading edge to a trailing 
edge, at lead two engine naoeDes coupled to the lower surface ofdie wing on the t 
edge, and an inverted V-tail coupled to die wing. He inverted V-tailoonijHises a central 
vertical staUliaBr; at least two inverted stainliz^ 

Ktahihger and emqilrf to lAm and m|i|imting at leag» twn mm^mm nftflgfl^ Th^ 

airqaftfigflier comprises at least two wiiigstiuctnnd support iiierri)er8C^ 
u|qmRirfaceofdiewii|ggpiieia% overlying at least two engiiieittodk^ Thawing 
sirueturd support aM fl d ieracoa^ between the inver te d s tt^ ^ 
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cxteid fiom Ac wing traiKiig edge btwatd. ThestntctmU s app t M tnciubcf s add sappoftt 
to assisi cafl^iog eogine iiacellBs wet|^ 

MTCT nBLCTlPTTQW OF THE DRAWINGS 



[0014] BinbodigicntsrfteiiivciitiM 

opeiiitioB^ nuy bwt be niKlcnriood by icfiBging to flic feltowinig dcsciipticai and 
accfMitpaiiying i 



10015] FIGURES lA, IB, and ICaiBSdietiiatteirictoriald^^ 
diowing sidc^ fioiA and tiv views of a sqieiso^ 
ooofigmatioD. 

(OOieg FIGI)REs2Aand]Bamper5pectivetDpandbottomii^^ 
icspectivdly, showing an cmt io dim c at of a siycisonic aiicraft capaMe of a^jastiHg ftc 
anciaft lift distribution loinftitttMaiodpccd ding 
biKinii 

10017] FIGURE 3 is a schematic inclorialstnict^ 
ofa su p e re onicaireiaftwiai an inverted V^ail sttu^^ 
luopoition to the taiL 

10018) n6UREs4A and 4Bdq[ifet8 two sdicniatie pictorial di^^ 

csuunple of an ffro fr ft diniffltf of a tail sfypctwrft fi9f usiige ^vifli the described supecsoosc 

aiiuaft* 

(0019] nCUREsSA, SB, and SC are sc hema ta p estpective pictorial views shi^^ 
detailed diagrams of portions of Ae tail slnictuze. 

{0020] nGUBEs6A and <B are schematic pjcliaial views thai iUustatp an 



KNttl] FIGURES 7A, 7^ 7C, and 7D. are nndtiplepeQpecliveinctorial views 
showing an CKampleofa nacelle, wing, and tail coofigiiiatioa 
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100221 FIGDIIESisairieloiiddiagiBiiifliio^^ 
geometiy in an iDiutiative low Booic bom 

{00231 nGUREs9A,9B,aiid9Ca»nuiltq[>te8dteinat^ 
an emtx)dimBnt of a 8iq)ei80iib aiiaBft dttt in^^ 

[00241 EIGinffilAiaaadiematiepieinriald^ 
a atmctiiial support nsinber. 

100251 FIGUIUEsllAandllBaieirictorialdiaffamsslK^^ 

pltoalit/ ci mfis^aectioaal views, of an embodiment of a stiuctuial soppott nmber. 

DRTAn.™ nRSTRIPnON OF THE BMBODIMENTS 

(0026] Rfifefiiiv to FIGURES 1A» IB, and lC,aelienia& 
respectively diowiiv aide^ fiont tt^ 

100 with an inverted V-tailconfigiiiatiailOS. llieaiiciaaiOOcQiniiEisesawiQglOl 

foimed of a wing 104 aiui inselage 1 42 and having upper ami low» surftoes and 

extendii^ from a leading edge 148 to a tiailiQg edge ISO. The aizcmft 100 findw 

compiises at lea^ two oigine nacelles 122 coiq>(ed to the lower suifi^ 

on tbetiatliivedgo 150, and an fnvertedV-iail 108 coupled to The 

invated V^ail 108 comprises a central vertical slaUIiaer 

coiqded to odes of the centid vertical staUliaer UO and coi^^ 

siqsporting at least two engine nacelles 122. Hie aixcnft 100 farther con^rises at least 

two wmg stnictuid sqiport roendien 1C4 oou^ tothe 

genoaDy overlying at least two enfl^ needles in. The wing structmalsBVport 

members 166 c(Kt|rie between the invotedrtahilizera and tlK 

the wing naiUqg edge ISO fixward. The8tnietufalsi9portmembeisl66addsQnnrtt^ 

assist canyiiig wei^ of the cqghie nacelles 122. 

(00271 The wing stroctnial support mentelM can be configBied as a 
siqqiart attadied to die top of dm whig as a pmtrasion fbrwaxd of tte 
Ibe whig strucninl siq^mrt meniber 164 geoeidly extends a portion 
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leading edgiB. The v^flttu^ural sunxnt member 164 may aho 
T1ie<iiiiiinBlcaBbocopfigiiiPdt0iedocoormi 

[0028] In die inu^ntm embodiment, die in^^ 

wi^gtraflfaigedgdlSO. Tlie wing 104 Ima a guU or dihedral 152 inboard of die engine 

nace0esl22. TliedihednllS2i8 00iifigaiedinanaanneraif&ienttoinaem 

loO at fhe fbselage tip 114 and to extend lifiing leogfli and ledooe smc boom efiects. 

[0029] llieillQStntiveaiiierofk 100 liaa two main landii^^^ 
8itifiM^iliBwnigl04icflpeetivelyiidNi^ nemrin 
laadiiv gear 146 letact into the wiQg 104 and fuselage 142. The wing inboard portion is 
cosfiguiod to int^gRtte with the aacdle 122 and fonna the dihedm^ 
low-somc4x>om stgnature by vertically staggering wing kmgitudmal lift distribution. The 
dikdral gpO 152 is fiamied twisting and cambmng the wing 104 1^ 
and low induced dii^g while pieseiviflg a lailemd local wii^ 
landing gpar rattnctioni 

(0830] bi80iiiec3Ba9le8,teillii8tntiveaiEcraftanaqBeni^ 
afierianungtoibofineqgittea 116 art below and bddnd die wi^ Thenon- 
afleilmniiqg tmlMifliii enjnea 116 opemte hdiind ais^ile fixed^fiBometiy axiqfmmclrie 
external Gonqneasicm inlets 118. Considefaticmsofcommunity noise and takeoff 
transonic^ and ciuise dmist specificatioiis detemiine engine cycle selection 
sizing. NaceUes 122 enclose dsecaginea 116 and are coiq>led to lower suffice die wii^ 
104 at die wing trailing edge 150. 

(M31| The Aagiag of die s u personic airenft 100 mchidmg aspects of die wing 104, 
die tail assembly or empeoaage 120, and die iniegradoBofwing» nacelle^ and hadiQg 
BB&f tfc uBmb^bA HCPffr^*^^ some faooni nuBi^buB mil bidbibciiiic cniiflfi ^^wi^ 
consldefation s> The enq»mage or tail system 120 inchides Ktahifeers, devaton, ami 
rudders in die inverted V-lail geometry 108. The inverted V-lail geometiy 108 sq^poita 
nacelles 122 in hi^y s]itd)te positions felative to die wing 104 to suppler 
trims die supersonic aiicrait 1(K> in cruise to attain an improved low-boom fift 
distributioa Panels of the inverted V-lail 108 aij^Knt die nacelles 122 and non- 
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afteAuniiiig tuibofia eqguiM 

flutlBr. bvntBdV^BiIomliolsisficefl^ famed 

laqgitudiim] lift distiONitka tiao^^ 

dn^ tfini coiidituuk. 

[0032] h die initiative embodimeiit, die aiiciaftwip^ 

piopttlsioii qfsteiii integiatioiiGan be configoicd fis reduced soiiie boom sjgnflftwe aood 

rnxfemaoBic cniiae^n^ The eiicnft 100 finflier inehides an inverted V-teil geoiiMtiy dud 

die vrnvB 104^ and CiciKlatBs Biiciift tt^^ 

Sft distribubon. Ussgs of ttie VHad gcomeUy to suppknenl die winse* siqiposlof die 
ei^piie neo^^les m^pvoves flntleir pctfiwnMncd 

[0033) Inverted V^aQcratrolairfiwes 124, tmsBd''iudder^ 
lof^twlinal lift dt^ributioa tfanw^Mmt dw ffig^ 

drag trim conditioQ. The wings 104 have a substantial dil»dral, or "gullipg^, 
i npoi|K Mal edinloflgwii|giidioaiJofd» engines lit, a geom^ 
p w iM w niced at die wiag tailing edge. TfaeguUlSliainodueedbyCwistiQgand 
c amb e ri ng die wing to |aoducelow4ioom and low induced dg^ 
ta ilom d local wiqg c o Bto u f at the location of main landing gear retiaction. 

[0034] In some embodimentB, the wii^ kadii^ edge 148 has a substantiaUy stiai^ 
geometry to acccnnmnbte a siinple hiqga line 154 fbr a Knie^ 
diefkil]tettgdiofdiewing9l04. The inboard wing int^rates wttji die nacelle and 
diverter gpometiy, and fidlows die faadagp contour wifli a subslantiany normal 
intersection to reduce interfistence drag. An idmndwii^flq) hinge line is iuOy 
cCTtatnedwidnn die wing coitfOttrwidiiqi|ierard 
phmar aa posaiblB to ficiBtBte low qjieed aeradynanue pe 

IPQ3S) The wiiiggan 152 raises die engines 116 to increase avaihddetq^^ 
and reduce dmist»iiiduced pitching moments. The wing goH 152 lowers the aircraft body 
to reduce the cabin door hei£^ above the ground and reduce entry stair length. The low 
fiiselflge 142 sets a tow aiiciaft center of giavity, laAicing tip^iigr mnglm mnd fg t ^ m^ h ^ 
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gromd stdrility. The gull 1S2 tads to "Nvnp** die wing aroond 
cnhairingfiivDiabtei n t ei fiM cncc bc^^ 

tcsohing wing/body/nacdle geometiy fiwflitates successful ditching and gear-qp landa^^ 
In addition, die wing guO 152 cidBnoes dtt aiiciaft low 

staggining die limgiindioal lift disliflwfira Favorable interference may 

also be aduei^ by wive canceilatkn or iidiiced drag leduc^ 

~ |OII3Ct . . Jnsraieeinbodiniatfs^^sqp^^ 

dat operates |gimari|y as a I rni g Hudin s I power control devioc^ paiticulM^y effectively 
<huing takeoff and in lug}i-q)eedffi£}it The canard 126 also fenctioiis to fine tune die 
aircraft l on g it i idmal trim ooml ition, Thecamid 126 asgmeats rudder opentiimt^ 
sup^ying yaw cratrol power whnteft and ri^ canard sor&ccs axe deflected 
diflGueutial]^. 

KMt37] The siqiersoiwairaaft 100 includes segmoitBd ailerons 128 tb^ 
coBtiql power and a nt o m a ti cwiiig canto control to inqnoveM 
dnmig^diefli^eavelopeL HigMpeed spotters 130 sun>lementaileion roll p^ 
transonic and sqieiBonic iipecrts where Madi and aerodaaticeflEpcts reduce arfaon 
effectiveness. Ibesiqienonic aircraft 100 has a lugji lift system insbduv 
traitiog edge flap 132 and a fuUf-wii^span lea& 

(00381 llie supersonic aircraft 100 has rmdttplestabiUiy and contrd effector The 
canard 126 and onounetrk defections of die ruddervators 124 coii^ A 
vertical rudder 140 controls yaw. ibboard, midboard and oudxwd aiteoss 128» and d» 
hi^ speed ion spoileES 130 c<mtrolrolL The roll apoileis 130 are configured to control 
roll at siqiersoiicMacb numbers^ in an iBustrati ve embodimeol, trailing edge (TE) Qaps 
136 are deployed 30^ down to genoate additional lift during landing. TEflapdq>Ioynient 
rednoee ai^gle^-fllladc qpecificatioas 1y qiimxh^^ 
8econd«^g0ient clinds^ die TE fbvs 136 are extended lOr to im^ow 
fer better climb parfemiance. In addition, trailing edge fl^ps 132 can be seed in 
ooqjunction with aiknnis 128 fiv dog reduction at transonic ocodMoiia. 
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(00391 Leading edge (I£)Kruegin^&ps 134 are emiM 
opeiatkmsiiK:Iiiding takeoff approach ami The LE Kroego' flaps 134 inqnave 

Gft-io-dng ratio by i % igmhing m hf^imr i-^m^ fffrftffimmfff lhat ftdKtatpa Bfffinrf- 
s^ginent dtmb in casa of eogiiia malfiiactioiL 

10040] IhesupcfsonfeaiicxafllOOiiichidesniiiftqjkco^ 
ludderaiois 124 iaboaid aod outboaid design 

deiieetkmcangeiimteayawiivnioiiiei^ AlbiiniallSand 
luddcrvatoo 124 iodide muMpte sufiMs^ inc^^ 

{0041] Tbe«]pasoiikaiicia&100ha8afiisebgel42wibagpo^ 
address multiple diflfapent objectives. The basic fuselage cainberliiiB and voluiiie 
distribtttian address sintAle crew vision 00^^ The foselagB 142 is shaped to enable a 
levd cabin floor wifli near-constant cabm hdtfttand adose^lO'ao-gnwnd cabin door 
138 with a relatively short eaUy stairway. Ihefiiselagp 142 has an infernal vohunc 
soiid»]e to contain multqte suhflystema and a anitable ani^ 

an extended tange. The fuselage shiiKiiitegnilesweU wiOi the wing 104 and empennage 
120, widi dtt entire aiiaaftcoaQgDBtion being coodoc^ 

s^gna&ire and si^emmic cruise drag levels. ThesupersmiicairaaftlOOhaaaietalivdy 
short nose laiKhng gear 144 and a main landing gear 146 tint stnw in a cfrnipact atftwa y 
vi^ame. Tlie wing 104 and/or fiisehge 142 finm a wii^ having aerod|y^^ 
characteristics qiprqiiriate low-teom siqpcB^^ 

10042] Inaomeoidiodimeiita^teaiiciaillOOcanhaveabbatednoaallOwi 
wiAoat a omical tip 112 and an inmted V^ail sudboe 108 dial ovtdq^^ 
features tfiatficiIilatekiW'SOidc4»oomairGrafkp6ifbi^^ Ttecon^goratiini 
siq^nessea features of a aonw bocmi pressure wavefium di^ 
boomsomdlevdiinaocqitable. The supersonic aimft 100 creates an N-ahqied 
presane wave caused by oveipressure at the riose 110 arid tuiderpressure at die tail 114. 
Pleasure rises rapdly at the nose 110, declines to an onderpiessure coiditi^ 
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IM^andtteniiliimtoaiiibieiilia^^ RqndpessimrisesatdiDfiMtaiidiearofte 
pl e asure wave producing flic claiact Brist ic.doidiic^^ 

(0043] The cmka] tip 112 ofdieiKise 110 can be configured to oea^ 
spike ahead of fl» aiicmft fbfvmd siuKk, ias8^ 

theieby cxlffiiding the tbgwaid diocfc and stowing the pressure rise. Thesiqwisonic 
aiimft 100 has 8 diaip^ swc]^ anofw wingamfigu^ 

o v e i p ressuie -tn the wave ly aproading wing IHt along die aacigft lengBu Thewing 
configBialim 104 has rednoed wing leafing ad tiaQinge4ge The inverted V-lail 

108 can gcacnlB additional lift near the laH ID inqnove aerod!^^ 

[0044] Refenng to nCUIUCaZA and 2B»peispective top and bottom 

views, reflectively, of an enibodiment of a siqiosomc aircraft 200 cqaMe 0^ 

die sKcaft lift distrib ution to maintain reduced dreg trim and reduced -nunimized sonic 

boom. The superaonk aircraft 200 conqniaes a wing 202 fluneidendsfiom a 

edge 208 ton trailing edge 210. Itetlhistrativeefacraft 200 has two eogine nacelles 212 

attached to flie lower snfiKC 206 offlie wing 202 on flie trailing edge 210. Iteaircnfi 

also indudes an inverted V-lail 214 attaclied to flie wing 202. 11iBinvatBdV-tail214ha8 

a central vertical 8lJ»liaer21<^nwertBdsteMliaera 218 coup 

VBctied8trialiner216andalso«nipledtodiBwiqg2^ Thefaivertedstalrilizen218and 
asastflie wing 202 in supporting the ei^gine nacelles 212. The inverted V4ail 214 also 
inehules luddennton 220 that are pivotaDy coupled to die inverted alabilt^ 

10045) The aircraft 200 fiather comprises a COTtroHer 222 d»t is communicative^ 

cmipled tn t\m mddgnmtorg IM iwt caw tfi^ gftiw^ft l^glftT^illftt lift dlf?fTih^ltH>n 

dDOi^^ioitt a fli^ envelope to nudntain a ledaoed sonic boom and reduced d 
condition. GeiMrally»tfaec<mtrolte222contiobtiieruddenratOfs220tomoveiy 
down together fi>r longitudinal contioL Tire oonln^ 222 can also contnrfasymmetro 
deflection of die nidderaiton fiir roD ccmtnd in ayncfanmizati^ 
directknal oonliol. 



10046] Theniddavatm8220canbecoiifigimdwidi8u£Gd^ 
leducc or minhnizft flutter lesaldagfip^ 

(IHMT] ll!eiiivatadV4&9geoiitttiyiftiisefblteov^ 
p qfi M i nan ce. Tlicipddei v a toi s 22ft inverted V4aflcoa^ 

lopgitodinal lift distinHilion flttPOM|jiOWt flig fli^^ tiMihrtain a low boom, low 

dng tnn-conditiiBL 

[0048| RuddttvatoiB 220 htw appro pri ate i ctii a l o f s tiflw ess md tudde n^ite to isioniil 
8tifibess» alonig wift a V^asi mass distribution 
nddenmter rotalioii coopliog widi V-lail 

[00^) T1icrnddervalQi8 220cante5ypunetric^ 

canaids 10 stq^iy pitch oontRd power. The veiticalntddor 224 sillies yaw control with 

loO oontiol siqipliod by ndxiudt OBflioBid^ and nddboaid ail^^ 

ipoikiBk 

[OOSO) in an iDostrgtive embodiment, ^ mddeivatots 220 cfExtivelycontrpl pitch 
osing maximum deflectioos of A30 degrees for tow speeds, and AlO degrees for hit^ 
speeds. With 10 degrees deflection, die raddervatoreffectiveaess reduces as Mach 
number is tncieasedb^ood 0.9. The ruddervator may be less efibctive in die Uglier 
Madinnmbei& Loss (^efifecttveneas as lyfadi number appraacbessqseiBonkspee^ 
ooDinMmfiirttailiQge^oontioldevieea. Fkodbbe&ecte doe Id slnictunl bending also 
conlribnted to Ae faag rf tiMiH«niatnr rrnitmi #4iW!iiiiie«ftff *t ^fy"y*"*c pTTfnirff 
conditiafis. The rodckrvator 220 is an eGR»tive pitch cmttnri device 
speed8» providiQg approodantidy die same pitch 

fOOSl] Optinialtrimaaiiv«iifiioMittaybeacomlnnationofbolfa 
tuddervatpr based on the least hnpapt to trim drag incicment. 

I0052I RrfeiiingtonCI]BE3,asdiemalie|nctorid8tniciBnIdi^g^ 
exanq>leofa supersonic aircraft 300 wift an invettedV'tailstrttctuie 302 and relativdy 
iaiga rodder 304 in pnpGrtion ID die 180302. The aircraft 300 eompriaes a whg 306 
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having iqiper 308 and lower 310 soifiifics and oO^^ 

aft to a trailing edge 314. TbeaiiCFaft300finflierconqirisBsdieimrei^ 

onqiled to the wing 306 diBt has a ceniml vertical stdi^^ 

trailii^ 320 edges* and inveited stabilizeis 322141 coupled to sides of ^ 

stabilizer 316 and coi^led to die wing 306. Hie mdder 304 is pivotal^ mounted on die 

tiBil]i«e4ge 320 of the oeatiBl vertical stabilim The rudder 304 has a leiatively 

hags rize inpwyirtion to fee central verticBl wlaWHrar316L S^peciliciilly» die rnddg304 

has a sttfl&icDt area and rudder eosliol siaiiv 10 eoaUe adeqpiM 

addeve at least 8 d^gieea of yaw chaage widdn ibur seocmds dees^ 

ntddo* actuator rate less dum 60 degrees/aeooad. 

I00S3] In8(mieenibodtnient8»tfaer«dder304hasanaieadiatisgie8tBrdi8n60%of 

die area of d» cenlFd verticd stabilizer 316^ an ^^noimatB rudda 

control to ooontBRCt tf^^moMtne epgoie dinist tn die event of a wf ^ g fa engine 

bilure. 

10054] fa aomc embodiments, die rudder 304 hasasuflBcfentaiea and rudder coi^ 
ri2ii^gtDattBinaniinimumcoiitrol q p eed inair0ftpea)ofa| ^^ IdSknota. 
Vnica is defined as the speed at which dw rudder is adetpiate to couii ie ia ct asjymuietnc 

(OOSS] In80ineen]ibodiments,dienidda304is8uffideQdyIargeandtbeinwatri 
tail 302 is Gon^gured at a position soflSciently aft widi respect to die aivcnA 300 to 
rudder yaw eontitd for aiogile engine ftihnes. 

[OOSQ lfae8i9eramicairciaft300inchidesaleft324LandrjgM 

r e spec t ively attached to die left 326L and Qg|it 326R sides of a center body / mbnaid 

wing section 328 and a low^ part 330 of die left 322L and right 322R inverted 

istabiloers. I^332L aid right 322Rteading edge flaps and left 334L aid right 334R 

ailerotts aie altacted to the left 324L ami ri|)it 324R wiog secdon finward sp 

Wii^ skins 338 have integral stiffisaos 340 machined in a pawl 342 diat ruitt 

die wii^ spars 336L^R 
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{00571 Ike inverted V^aa$tnii^iiie 302 ii^iidesdireeae^^ 
section 344, a verticdstriyfliw to inverted stabilizer 

stabilizer to nacelle joini section 348. The vertteal stabilizer 316 ualtadsed to fbe top of 
die center bo(tK^^l'<>^^^^ 350. Tte top oftte vertical stalnlizer 316 is attaclied 
to tt» top ofleft321L ami right 32ZRinveztodstabtli2ns. The Iowa end of left inverted 
y^mkyyr ^MT. jjftarfiM tft jhft mfaca flif ft Igft niit^ AT wilig gtmetmrf mrpmt member 

352L» which nay ull ie iwi se be troned » tonufe boact torsion boKt orainrilar tor i ninolo gy. 
Left 3S4L and iq^ 354Riiiddcrvator8 aie icspectiveiy attached to die aft <rf*die left. 
322Landr|g)it322RhivertBd8lalnlizBra. The rudder 304 is pivvdally attached to die end 
of die vertical atahiliaser 316. 

10058] The iOttrtrativeenibodiinent of the aircraft 300 fintfaercompr^ 

smiles 356 coiq>led to die lower surfiioe of the wiiig306 on the wing trailing 

In son^embodimeots, die aix^aft flirtto includes a controU^ 358 campled to tiw 

rttddervator8 354L^R ThecQntroIler358cancoiilrDldseniddcrvalor8 354L,Rtoa$iist 

yaw axis gang sidedipcominaiideoniiol law, arid roll aidaiish^^ 

contRdlaw. In the yaw aads^ pilot pedal iaput is inieipretBd as adedy angle dhniatid and 

pflot ridl slide iripttt is ioleqirBted as roD rate demand. 

fOQ59] The airaaft 300 also comprises a fbselage 360 niCTged widi die wing 306 and 
ejrtcridingfigwardaiid aft d<mg a longitudinal axis 368. TheaftpwtionaftlwfiisdagB 
360fbnnsa£isel8getaflcone364. In d>e illustrative eiidio diin c al; the rndder 304 b 
merged with the fuselage tail cone 364 so that the nidder and tail cone rolatopivotally 
widi respect to the central vertkal stabiliaer 316 and die fiiselagB 360. 

100601 Stt^gfc mai^fnA fiflim tniiMmuiw control Bpecdft are used fiir rudder control 
Mwii^ Rudder cflwtifll ff** ^i p ^g ts iffffi^fi^if hawed co smgjte ^n^n^ fiuhoo aoaJ^fsis so that 
yaw control is adegnaie to maintain coutiol ofdiiectional fli|^ padl angle. ConHral 
sizing is sufficient to yaw the aircraft into die directioii of die operative engine, and die 
direction of dttim^erafiveengii^ For exaiiqile in a 25 knots crosswirid holding, te 
ittdder can be dedgned to mpsiy adequate yaw acceleration to achieve 8.S degrees of 
yaw angle change widdn 3 seconds fiir deciaih. 
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10061] In amiihereaniiiple, <he nuMer can he riaed bafifid on analyak of mmtn ^im 

ooatiol^peed on lliegrwad(Vmcg) with one engine fiul^ Ibetudder * 

size and nidder control can be dzed to sanely iuleqaatB ci^^ 

fiulure durii^ takeoff on the gniund Bcoordmg 10 Vn»g» mi^ 

tpccd. At Vmcg^bteial deviation fiomnrnw^centeiing is » 

feetL AnodjfBanuc monieels balaiice engine tbni^ 

windndDing dmg, and Ae other eiigine at nuet flnost irins a dta^ 




|00C2] In ofliereni hodini e nt% momen t is halancf d about die main gear center, irfrich 
lies in line wiftx tbt gear and liaUway equidistant between the goir. Eqginetiirost 
imbalance is contiollable with full ludder deflection. Vmcg, primarily a balance of 
et^gbe dmst tmbalanoe widi the rudder* is relatively indepM^ 
aiiGraft weight 

10063] The vertical nidder is siaedlocoiinlieraclAeaqfnmelRCCQgm 

event of ni^e^enginefiuhne. . Tteresnbantridefincegenenledbydeflectiivdie 

rodder cttises die airoaft to deviate diiecti«mal|yfimn the inl^^ Rudteside 

fi»ce is coimtered by die gnn^foioegetteralsd by banking die ve^ Amanmnm 

bankan^e limit ofS Agrees is imposed by FAAfo certification deim 

conditkm where S Agrees Innk is inadeqoate to coimlBzact die i^rosuifiice a 

steady sideslip can be used. The direction of ^ea(lysideslq)t»lK)wever, creates addi 

yawing moment in the direction of die <^)emtive en^is that increaises aizi^ 

ofdierudder When 5 deg^batdcai^ generates moro don enoo^coontenctiveade 

fince» steady sidBslip gmntBS ynwuig moinent in 

apptcjpnate rudder deflect iuini 

10064] Minimum control speed in die air (Vmca) is deteiminedwidi the aircraft at 
roaxinnnn sea level takeoff Birnst, maximum takeoff gross wei|^ takeoff fly 
cmfiguralion, g^ars up, and widi oiie engine Med Vmca is die minimum 
ixidch the ruddoruadeqiiate to counteract die asyinmetrieei^^ 
less Aan or equals to 5 degieea. 
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[(MS] hStdmamcooMlspecddmagt^^ 

caUbrated aiispeed at yAdch the vehicle is omtiollable with ne engine &iled aod the 
<Q)eiativeeQgiiie is 8flt at the go-around power. Vmdsmstbele^dianorequaltDdie 
annoadi speed (Vapp) and is determined wifli die aiiccaft in fbe ig^^P^g coofiguialioiL 
The aiiciaft is dcaigned to Mve adequate rudder and aileiwocm^ 
sio^ engiitt Mure fi)r go-aroimd wiA te vebieie in ^ 

[00C6I Fnrdieimore»dienidderisaiaedtonuuntBind»ctional^ 
die aiiciaft fidbwing a tfi^ CQgine fi^^ 

and roll CQBtrol pnnittr is mmd^ flvftilalilg thrnn^miit rim n^mmmiSMmt ffliygf ftpe 1ft 
maintain a given coima* wMi Hm> ggmaimr^g angiM at wnmMwti g ^ fiy^ff p^ymfff «nti 

bank angle less than S de^ 

[0067] The ilhifitiativeaiHaaft ifl deafgnrf with iha empgrni^ |ingitint|ed ffifiMffltly 

aft ID inccease dw mcnnent aim and die rodder area is oooCgined Id a 
In additioo, some end)odimenta udliaa a h;^ ^eed roU 

contndlability of &b vehiote for aqseisottio c(Hidition& TItt spoiler b scheduled widi die 
ailerons cm the cqipostte wing fior betf perfixnnanoe. 

[00^] A leading edge flap, eidn a siniple flap for Kn^gerflqs^ on die Otttlx^ 
wiog may be used fiv stnictural tension aOeviatian and dms 
diidmesses and wave drag Icvela as a consequence. 

{00691 Rudder and aileron oratrol power and actuator rate aroazed adequately to 
handle fftist upset fig a ffldedjarteteguA Vmmxmm^mmmi^hatw^hn^tAmlf 
wciild widi tskroff qieed of 200 Imoli^ die airo^ 

ittdieyawaxisL Tlie rudder conttol power is riaedio provide augoienlationlOT 
stabilization. Additiomdly.nileranddlections are sized to maintain wing levd at a 
selected gust frequency, for ttcampk based on gust lengdi of 700 feet an^ 
intensilly of 30 taiots (50 Qps) comspondiiw to 7 degiees of sideslq^ 
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[00701 In a paiticulaycinhod iinff ot, ludder riie and nidderyawccmtrol effecti ven es g 

ait delennined by ninsnimeiits of yawtiig 

of«attack and Mittib imndiexa, tnchidi^ 

M^udmum mdte deflectunis of :t30 degveea aic ised for 

are used for U^qieeds. RndderyaweffiscthreoKsgeooial^decnasesatiiK^ 

Madi number due to fte flcxibte cffocts as c|y^^ 

numbers Agdatfve^yhttgeiuddgaieaandidatiw^alhyaidpori 

tail inipiove rudder yaiw CQotnri efflbctiveaesa. 

10071] Itei»ii«toI1GDHBs4Aand4B^twoacbem^ 
eanqde of an embodimem of a tail ttuetura 400 fiff 

ailCXaft The tail sttnchifa 400 inefadgs tt tail gtwigfimi tmetum dOfl^ a vgrriAii tiHAj^]i^ tff 

mverted stabilteer jmnt sectioa 404, and an invoted ataWBrw to nacelle joint section 40& 
The tail stnictoc 400 iododes a vertical stahTiz^ 
410. Qiotiolsliuctsies include a rudder 412 pivotall^ 

mtical stdiilizer 408 and ruddervalorB 414 pivol^ 
die mverted stabilizers 410. 

(00721 Tlie vertical atairiliw 408 is attached tote top of the aiic^ 
aftsectson416. llw top of tevertfealsttUliaBr 408 ta attached to ttietoiisofte^ 
liglit inverted stabiUzera 410. 

[00731 nCURE 4Bdiow8 a view ofari^oacdkatnictUK 418 including die ri^ . 
engme naodte 420, a liglit straetnnl airport nwodier 422» such as a to^ 
box, and wing qiara 424 widunaeiq^wn% 42d. Tberis^n8oelb^nicture418i8 
attached to rii^ wii« section 426 and tiie loim rtght 

(00741 The whig 426 iiKhiilBS multiple siqpport spars or ribs 424^ 

sqppim die wiqg stnietuial aqiport uttinberB 4]^ on dtt 

The wing stnictuiml sq^xsrt members 422 have a cmfiguzaticmth^ 

fhittarbyineieasnigdiotdwisewingbemii^ Thewingribs 

424 aie c{q[»ble of supporttpg Oe whig stnictund sunKS^ 

andAir eliminatmg nacelle stractuxal tnsioa Tbewmgslnictuial support membera add 
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vohunediat integrates widi a lofwest&r-&M 
wUi Oe inveitMl V48fl 400. 

100751 Refefring to FIGURES $A,5B^ajKd5C,arasche^^ 

views diowdelttleddiagp»ni8 of |Mft^^ FKSUKESAdepdsa 

new of die iatofim bdmeii a vntic^ 

The top of die fig^ S04R and left SOIL invotBd sld^^ 

¥Bitkal8ld»l]99S02. A iodderSOdisatteeliedtDdieaftendSOSofdievati^ 

8lalrili2serSQ2. TbeOInslfativeiiiveiledsldiilisen^ 

stabilizer 502 QSiiig left 510L and riglitSIORstBlniim Alsosliowninaleft 
radckrvator soi&cc 512L pivoCaUy coupled to the left invoted 8lab0izer504LK 

I007<| 11ieri|^inveitQdstabilizBrS04RatlBdiestodiewu^ 
oaodleSldR 

ffHTTl nGDKESBsiiow8afQddeivalor8ectbQ516tndiidii«d^ 
stddieer S04L eoiqilins betwem die 

die left nacelle 514L. The iDustnOiveoonfiguiatiQii includes two lu^ 

side^ each ofwhkb is coupled to die inveftedstihiliier. In die depicted view, a left 

oud)oaid nktden^ator 518LO and a teft inboaid raidervato 

die left inverted staldiw 504L using nddervalor hii^ 

diat GontiDl movenwat of die luddervatm. 

10078] FIGURE 5Cilhi8tratBS die niddersecdm 524 indudingdwn^^ 
pivolally attadied to die tmiliog edgP 526 of die veftteal s^^ 
528. The view also diow« the wing S30R and li^ nacelle 514R. Indie 
tlliistiative embodiment* die aiiciaft iusdagD 532 extends 

fiisdagDfcmningafliselagetailcone534. TheniUerSOdismeigedwididiefisselage 
tail cone 534 so diat d» ludder ami tafl cme mtate ptvotaOy widi leqiec 
veitical stabilieer 502 and die fofwanl portion of die fi^^ 
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10079] FIGUR&tiAandCBaiesdiniiatkpktozialVie^ 

cmhodimfat of a tail/nacelle iategratiiat Re&nii«tDnGIIRE6A,aachaouitic 

di^ism depicts fte iiitegmtioii of a left naqalla 600, left wing 602, and leh inveitBd V-taO 

slabilker604. Tlrts^ of die ngbt and feft 604 inveitcd stabilize 

of fte vertical atabiliicr. 

|D080) nGURE6BbaviewaitatfliDiiaoeIbiiil^^^ Tlietop 
of tonmevboxis ttaunisBdjBoTxbanXjf* An accessoiy aooess panel is diowftoii die^botlDin 
of nacelle 606 and ttenacdieddn is xemovcdfivclanty. The to wpie bO8c608 inchidesa 
left inboaidlDniiie box diamie1610» tefttoiqiie box siqqport 612, and left oatboafdtoiqpie 
box cfasnne! 614. The torque box 608 abo includes ducts f^canying fli^te fin^die 
aircraft enviionmental control systenL A diverter 616 is positioned between die tDnfiio 
box 050 and the left oudxttid wing 6D2. 

[0081] RBfoiih«loFlGUBE87A,7B^7Q8nd7D»fiQid;bol^ 
stnctnnlwwsflhowa&eanovteofanaodle^i^^ Anacelle 
stroctme 700 inehides a rig^McellestiMtine 702 and left nacelles The 

naceflestracttae 702 is attached to die rij^wiqgsecti^ 
inverted stabilizer 708. Tbe left naceOe'stnictine 704 is attached to the left wiiq section 
710 and the lower left inverted stabiliaer 712. Aleftstnicturalsiqiportmeniberortocqiie 
box 716 15 attsched to die ti^ of the left wing surfioe 710 and eogj^ 
outboard no divcrteia. The left engine oodioard diverts 720 attached to die lower 
surficeofdie left wing 710 and die top ofdiD engine nacelle 704. TlietefteQgyie 
oiidioaiddiverter720 attadies die fiames of the left engine nacelle 704. 

{00821 FIGURE 7P shows fl» left iacclle,wii^airf tail configiration fig an 
CBibodiincnt widi die fiisel^ge 722 weigBd wididw wiag 704 and extends and aft to a 
fliaeligetaa cone 724. The tail httbdea a vertical stabilizer 726 and a fiidder 728 
pivotaQy attached to die aft edge of the vertkal stabiliser 726u The rodder 728 is merged 
widi die fuselage tail c<me 724 so diat the rucbfer and tail cone rotate 
respect to die central vertical stalriliaier 726 and the fiisdage 722 
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10083] RefeiriiigtDnGURE9»a]nclniald^nm 

aodnacdtegeometiySOOisaninusttadvekfw The wing 802 bas a 

giuilordih«lia]804tid)oaxdofdiecii^iienao^^ The wing inboaiddiliednl 804 
integrates wifli d» nacelles W6 and enhances low-sosic-boom signature by vertically 
sti^ggeciiigwii^loi^itiidiiia} lift distil XhecliliediaigaU804is fbiin6dby 
and cambmng tewing 802 for tow sonkbocmi and low ii^^ 

|B0i|4).. . In gome emhmlinMMig the wing irmSmg g^gp em ha ndmffrattmA tt% ^^ptiyyi^Hy 

lelkvetediveiterdiannd 888 80 flat tewing 802 wn^ 

tetniBi^edgeisittlccmsliainedlobeliiieBrtatevcft^ ItetniiiiigcdsB 
can te diqwd to idiew te area tel div«|B8 due 10 te d 

|0085| Refmingi0FIGUREa5IA»9B» and 9C, nmttiiile aehematie pictorial diagmns 
djyictma mhndimmit rfasigciaonic aircraft 900 

fixwaid and afi about a toogBudiiiBl axis 904. Tb0fii8eta8B9O2faasui^8UX&ce9O6* 
and lower swfice 908. The lower snfiM 908 1»8 a general axial coivalaiedNmtte 
hw^idinalaxlaaBdalocalaftfla«erii^910L Tlie flattened fha^gp adds lamal 
stifieoiqgtoteairaaftaliiietinB. 11ieaiiaaft900fiirterGonqxise8awn«912co«ipU 
inboard to te&selage 902 and extending oitteaid. The wing 912 also extends ftmn a 
tewaid leading edge 914 to an aft tailing edge 916. llie a^^ 
tail 918 coupled to te wing 912 and fiisehge 902 cQmpriang a cen^ 
920, at least two involed stabilizers 922 ooiqM to sides of te central 
920andtotewmg912outeaidoftefiiselage902. The aircraft 900 also has a strake 
924 coupled to and extemiing ftoftt te central vntical stabilizer 920 througb te fusela^ 
interfor and coupling tote tower &8elage8urfiux,fee)uznpte a ke^ 
tecenterofte fuselage 902, attepositionoflocal aft flattening 910. 

[0086] lliefusdagB/fin 1ml structure tettncfaideste fin stiake 924 inqm^ 
aircraft ftisdagestiffiMK A reduced volume in tefiiselage 902 fiiciKtates sonic ixxan 
reduction and GonlroL The added strengfii from te dorsal or strake 924 enables a desired 

fgdnctiftn in liiaglagp vftlimi^ an^ ^^^Hftpfimf^ fiw flliy TCduCttOn in StiflhcSS tetieSultS 

from te flattened fiiselage 910. 
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[00871 llieiziveftedV-td1918isiiitBgRaBdin^ Ite 
wing 912 h&s a gull iff dihediBl inboaid of 
fliewing912. Tbedihedial increases tabDKi^ 
teiigdif mbA icducp sooic toom effect 

(0W8] The siqieiscmicaiiaBaft 900 IttS engine ntoeDes 926 
912 al flic wing tniliqgedgg 916^ and two nwinl^ 

bnmsuifiwe^tidiouditfllieeqguiena Tlie mam hading gear 92Sretiacfc into 

fliewa«g912andfii8elage902. llie wing 912 tdioaidpoftioatnlqnileswi 

926 and fonns &e dibedxal guO &at enhances low-somc4xxxm dgoatme 1^ vertically 

staggpring Inqgimdinal lift dislribniicm. The dihedral gnU is fomiedt^twctiiig and 

candKrittg Ite wii% 912 fiff low sonic boom and indoced drag 

tailored locd wii^ contour at a location of main landing g^ 

[0089] In some mdxidimeois^flmaiiciaft can have Kruegerf^^ 

leafing edge 914 ofthewiog 912. The wiiv leading edge 914 is coofigyiedsufEldenfly 

stiajsltttoaocQinmodateasinqdelin^UnefotheKrQegerfla^ Tbe inboard wing 912 

mtiqi:^ wifli dm eqgnm nacelles 926 and fi»Uow8 die low soni^ 

coaipar with a saflBdentjymamalcon B gu ra tionlo attaint The 

wing 912 has an inboard flap hinge Mnefidl^ co ntaine d wiflm 

wiqg 912 tqiper and lower surfiioea havhig an essentially piaiw 

[0090] FIGUIUK9A is a perqiective aide view ofthe landing gear 

&e nose landing gear 932 and the dual main landing gear 928 extended and fiudage 

laittfing gear doors 934 closed The hmUng gears 932 and 928 are retracted <bdngcrd» 

fli^ The landiiv gear 932 and 92S am extended an ma locked poddon. Thelandhig 

gear 932 and 928 sivpljr sitfiteiait ckaranoe between dK 

aftpartofdse engine nacelle 926 during rotate takeoff and hig^ angle flare landing 

opemtionsL 

[0(91] Tl^rnainlaiKliiig^ar 928 is located fisrward arid inboard of 
iiacelles926. The described main laiiding gear 928 and intt^catum of die landiriggea^ 
configuration widnn die aircraft structure fiidlitBtegyoondslabil^^ Intheilhistntive 
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emtoduDOd; the aiicmft 900 has a stnict^ 

scope aq^ and widoitQglte wheel base. The tail sciqwaiigle to increased liylawedi^ 
the Ifaselag^ 902 and laiang the engines and nao^^ 
guUing of wiqg 912 dial lelativcly f»8es d» 

[0093] The retnicled main landing gear 928 fits mlD the wi^ 

matdieadiewiqgdihBdmL Wiogifihediid increases aeaendynamiesttlii^ 

atn^^SOOaaDd beaBfis engine/W^ In some cmhodhnent^ fee 

wii« 912 inchides Kmeg^ flaps and leading edlge 9^^ 

essentially stndsJit line to ftcUitate using a simple hsQga line ttiat accommodates the 

Knicserflqis. Some erabodiroenlalttVB a wiiy 912 widi reduced kadh^g and ttaiKiig 

ed|g)S8weqi& 

[0093) Whedsofa four-wheel liuck 938 are aligned fim and aft 

to rethice or minfaniae cross-sectional v<tone and cmnpacdyst^^ 

coovaitDDaitorvdieel well 9W. T1»masnlandii«gmrga 

ii^boaid wii« dihednl of aireiaft 900 and has a aae Ifaat ite into 

vdnmeby virnreofdiofinwaidaadiiAoaidretnctlQn. The main landing gear geometry 

also ooaihnm to acvaiidda load pallia of die atrenft sttuctme ^ 

loads. 

{0094] The main landing gear 928 have sofScientlei^ to supply groimd^ 

between this engins nacdies 926^ aft-bo4y of die fbsebge 902, wn^^ 

naoeileswidi respect to dreinnway or static gremidEneL To reduce or mimmize the risk 

ihtf die landing ge« win fiul to caclBnd, the taU nuiitt hndiiv gear 928 

mechanisms indudingftldiig and hiagestracturea. The airemftacconunodates the tall 

inain hndiiv gear 928 by retncting die gear fiirwaid and iid^^ 

gear compartments 940 diatsimilady angle in a forward and 

10095] In some eml»dinAaita» die hdxMird portion oftfae wing 912 is 00^ 

irit^rato with die riaoelle and a diveiter formed between the nacelle a^ 

folkm the coiitour of a low<onic<4)Oom fosekge 902 with as cl 

as possible to atbtttt low interi e ren c o drag, hi some embodiments, an inboard ilq)hii^ 
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line is fUIy contaiBed witiiin the wbg cmit^ 

suifittes hdd as plaoar as possible to ftcOiiBtB seal de^^ 

[0096] W]ftaei€8uItiiigwmgG0iifigiiialmi»tto 
nacelles 926 to inctease avaflable tip bMk ao^ and 

moments. The goD adiaittes low-bcxmi signatuxe by votically staggering die wiog 
knigilBdinal Kft disbilmtkm and kiwea tte 

bet^ oftlie caUn door above jdie gioiind» d«^ The low 

fiisdag^ 902 assttts in nuunlaintQg a low am 

angle ami piomcrtiqggioiiiid stability. TtewinggJtftnBsa wi^ i| iiHg ofd»wiig912 
aroond the naoeQe that enhances &voxabte iitfeifefence between fte 
91 2, resoMng in a wiqg^body/naceBc geometiy conducive to successfid ditching and 
geawip landings 

[00971 nGIIRE9BdMyws a boltDni view ofte left main hmding gear 9K 

xetiactifHL bflieilhutiativeconditionflb die left landing gear 8tnit9tti^ 

fetiaclBdnt about a 60^ ai^fiom die fidiyeaaended position^ A hq^ axial load is 

nnposed on die main gw tinnnion link 944 due to non^ioniud an^ 

stmt 942 and die trannion axis ii4itcb is leacled into Oe wing stincto Tliebmdii« 

gear 928 retracts to an thai follows whig ctmti^^ The 

landing gear 928 fits widiia local wing 912 omcouis and is stoied in die landi^ 
comimtm ent 940 widnn die wings 912 mdflisriagB 902. 

100981 nGURB9CisacfDSS4ectionalvtewofflie&Beiage9D2atfliepositiiaiof 
die landing gear oompaftment 928. The stnke 924 extends fitom the dorsal fin vertical 
stabilizer 920 entize^dinwg)! die ftisebgB 902 fimn die 
sufftce908. The stmke 924 extBuisdiiough die main landii^ gear coinpaitmem 
die flattened potion 910 ofdiefiiaelige 902. Ibe snake 924 caniesdieinveffedV-lafl 
918 hauling loads thnm^ d» aft fuseh^ 9Q2» ledttcing die effects o 
f adlita t rn g in^TOvonem of sonic boom reduction pcrfo^^ 
CBoss-secdoa in die fiisdage 902. 
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embodtment of a stiucaiml support meaib« 1 OOP that attaches to a wing 1002 and to an 

mveited StaUlizer 1004. The stnictmBl aappnftnjmhmr lOIMI fmwiy ftt|B tr h fg BftfllfftllTal 

1006 tiuit structural sufvort to die 
wing 1002. Typk^Uy, die support ribs in a wing axe distri^ 
diewmg. bdieilhi8lnth«endK)diiiieiii;teoa^^ 
die stnielnid aiqiport BMndier 10M» fa .0^^ 

die wiialoax«w>lyincieaa ed support to dM^ Acooidiai^ 
two diverter fibs 1006 aie do6^ q^aoed widi a oanow stractmal s^ 
ca rten d in ganda flm edtDdieribsl006> The ^ntctutal suppcHtnoeinber 1000 adds vohnie 
to inctease support to die main spar or rib 1006 in die wing 1002. The stracluial support 
moiAer 1000 also wrq» around die interaectioo of die inv^^ 
wing 1002 to fiHm^a ftiiiiQ dat in^TOVDS aeiodlyii^^ 

(0100] Refiemiv to RGURBsllAaiidllBp a pictorial diagmsb^ 
and a pfanajr of Cfoss-sectboal view% <tf an ei^ 
1100. Tlie views allow an aiicnft tail 1108 widite 

oomisctBd to a wiqg 1102 and inverted staUlizer 1104. The strodundsivpttt member 
1100 has an ttndlynanik stracture; shown m die fisfw^ 
1116cioss-sectioiialvfewa. The aeiodynanuofim enables die atnictuial support 

member 1 100 to Ham additiomil vnlmne that hmm» tstrmr^jfl^ tMlm — jw^ pg 

{01011 itefimnv to FIGURES 12A and 12B» pictorial diagrams i 
sidaviews^mq»edvely>ofa8lnictimd support member 1200. The sHuctnnl siqqiort 
member 1200 attadies to a wing 1202 and inverted stabiUm 1204 an^ 

1206 diatsiQiport die wing 1202 and a dimter 1206 Hie 
diverter 1208 is altadied between dm wiiq; 1202 and a nacelle 1210 dial encases an 
enginel2Q2. Ttedivertnrl208m9rov8saeiod!ynamiesofdieo(mneedonbecwM 
oBodle 1210 and die wiqg 1202. 

[0102] The iOnstntivestnictuial support member 1200 adds volume to die cmmecti^ 
of die nacelle mo. die diverts 12CW» and die wing 1202, supported by die inverted 
staUliaer 1204 while maintainiim an aerodynamic form. The stnictuialsiqqxat member 
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1200 fi»ii» u aetodynamfc fidriiig tliat wi^ 

invested stabiliser 1:MM. TtestntctitiBl8iq»poitnieiiiberl2W 
divetto ribs 1206 and. in die ilbiatndive mbodiiiie^ 
leadiiig edge fhal inqnoves aerodynamics of fb^ 

ttewittgl2Q2. Iliediveiter 1208 also bas a relativity iaKsedqytfa,foeaam^ 
aQga ef abc ID CMhe iadies fiom ibe wfa^ 1^ 

ftestraclDieL &i€neendiodiin0nl;thedivedBrlSIBba8ftd9ihofalioiiteig^flidi& 
&9peft stqqdiedtgr die stnictitial siqipoit oeiidier 110lleDd»les flie diveiler 120S to^wve 
an teieased dqplb sad to be mowed foiwaid idifiv^ 
inqnvve die streagdi and aeR)d|ynamiGs of tbe wbv^ 

(0103] inanilhi$tiativ€embodiment»di6div€tta'1208coit|^flieeq^^ 

diveiter 1208. Ibe ribs 1206 support die engine oaoelte 1210 and are closdyspa^ 
a fiist rib apptoxii uatefy aligned wididg center ofAenaoelb 1210 airi a secorf ' 
iifl)oaidofdiefiistribap|mixin!atBlytolbeiflboaide4geofte llie 
stiQCtiiiilsi^)poit member 1200 extemb essentially betw^ 
1206 and cactends vertically i^waid to die iniwrted std^ 

gfni^Hi «ih^^ mappitig oWwif ^fyf ^^flfiitfiT Iff dit'^^wng IIW ftfld iiiYffitftfl gftiMliarr 
1204 as an aeio^sfnsaiic fiurn^ 

[0104] While dxe invention bas been described widirefoenoe to various 
onbodizxwnts, it will be understood dat dmse cmbcxliments are Hhi^zalive and diat die 
scoperftheinveotkmisnotlimtedtodienL Many variations^ modificatims* additioiis 
aad niqmswcments of the eflobodnnents described are possible^ 
adbBiy flkin in d» art win readily implflBMm 

and mcdiods disclosed hereifl^ and will nndtistmid dat die pwoeaspaBiineteB^ niaieiiBla^ 

and£niensionsaregiraettb|y way ofc90Bii|deon^» TliepanniefiBis»ni8terial8^8ttd 

dimensions can be varied to adneve die desind stmctnre as wdl as 

iradun die scope itf die invention. Variations and modificatiotts of die eadiodinwnis 

disclosed herein may be made based on die descivtioa set findi hereii^ 

ftom die scope and spirit of dre mvcnlion as set fisrdi in die fid^^ 



